Our aim in this paper is to deal with the growth properties for modified Neumann integrals in a half-space of R n . As an application, the solutions of Neumann problems in it for a slowly growing continuous function are also given.
Introduction and main results
Let R and R + be the sets of all real numbers and of all positive real numbers, respectively. Let R n (n ≥ ) denote the n-dimensional Euclidean space with points x = (x , x n ), where x = (x  , x  , . . . , x n- ) ∈ R n- and x n ∈ R. The boundary and closure of an open set of R n are denoted by ∂ and , respectively. For x ∈ R n and r > , let B n (x, r) denote the open ball with center at x and radius r in R n .
The upper half-space is the set H = {(x , x n ) ∈ R n : x n > }, whose boundary is ∂H. For a set F, F ⊂ R + ∪ {}, we denote {x ∈ H; |x| ∈ F} and {x ∈ ∂H; |x| ∈ F} by HF and ∂HF, respectively. We identify R n with R n- × R and R n- with R n- × {}, writing typical points
x, y ∈ R n as x = (x , x n ), y = (y , y n ), where y = (y  , y  , . . . , y n- ) ∈ R n- . Let θ be the angle between x andê n , i.e., x n = |x| cos θ and  ≤ θ < π/, whereê n is the ith unit coordinate vector andê n is normal to ∂H. We shall say that a set E ⊂ H has a covering {r j , R j } if there exists a sequence of balls {B j } with centers in H such that E ⊂ ∞ j= B j , where r j is the radius of B j and R j is the distance between the origin and the center of B j .
For positive functions g  and g  , we say that g  g  if g  ≤ Mg  for some positive constant M. Throughout this paper, let M denote various constants independent of the variables in question. 
for every point y ∈ ∂H. For x ∈ R n and y ∈ R n- , consider the kernel function
where β n = /(n -)σ n and σ n is the surface area of the n-dimensional unit sphere. It has the expression 
In this paper, we consider functions f satisfying
For this p and α, we define the positive measure μ on R n by
If f is a measurable function on ∂H satisfying (.), we remark that the total mass of μ is finite.
The set {x ∈ R n ; M(x; μ, δ) > } is denoted by E( ; μ, δ).
To obtain the Neumann solution for the boundary data f , as in [-], we use the following modified kernel function defined by
for a non-negative integer m. http://www.journalofinequalitiesandapplications.com/content/2013/1/572
For x ∈ R n and y ∈ R n- , the generalized Neumann kernel is defined by
Since
where f is a continuous function on ∂H. Here, note that
The following result is due to Siegel and Talvila 
for any x = (x , x n ) ∈ H, where h + (x) is the positive part of h,
and (x ) is a polynomial of x ∈ R n- of degree less than l + m. http://www.journalofinequalitiesandapplications.com/content/2013/1/572
Our first aim is to be concerned with the growth property of N m [f ] at infinity and establish the following theorem.
If f is a measurable function on ∂ satisfying (.), then there exists a covering {r
j , R j } of E( ; μ, (n -)p -β) (⊂ H) satisfying ∞ j= r j R j (n-)p-β < ∞ (.) such that lim |x|→∞,x∈H-E( ;μ,(n-)p-β) N m [f ](x) = o |x| + α- p sec β p θ . (  .  ) Corollary  Let  < p < ∞, n + α - > -(n -)(p -) and  -  -α p < m <  -  -α p .
If f is a measurable function on ∂H satisfying (.), then
As an application of Theorem , we now show the solution of the Neumann problem with continuous data on H.
Theorem  Let p, β, α and m be defined as in Theorem . If f is a continuous function on ∂H satisfying (.), then the function N m [f ] is a solution of the Neumann problem on H with f and (.) holds, where the exceptional set E( ; μ, (n -)p -β) (⊂ H) has a covering
Remark In the case p = , α = m and β = n -, then (.) is a finite sum and the set E( ; μ, ) is a bounded set. So (.) holds in H. That is to say, (.) holds. This is just the result of Theorem A. The following result extends Theorem B, which is our result in the case p =  and α = m.
If f is a continuous function on
Theorem  Let  ≤ p < ∞, α >  -p, l
be a positive integer and
 -  -α p < m <  -  -α p if p > , α ≤ m < α +  if p = .
If f is a continuous function on ∂H satisfying (.) and h is a solution of the Neumann problem on H with f such that
lim |x|→∞,x∈H h + (x) = o |x| l+[+ α- p ] , (  .  ) then h(x) = N m [f ](x) + x + [ l+[+ α- p ]  ] j= (-) j (j)! x j n j x (.) for any x = (x , x n ) ∈ H and (x ) is a polynomial of x ∈ R n- of degree less than l + [ + α- p ].
Lemmas
In our discussions, the following estimates for the kernel function 
Lemma 
The following lemma is due to Qiao (see [] ). 
Proof of Theorem 1
For any > , there exists R >  such that 
